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"Atque interdum lats eos, qui peires sunt, videmus".-Celsus.
TAENIA SAGINATA is a parasite of hu-mans, where its adult form is a large
tapeworm in the small intestine, and of cattle, where its larval form is a small
cysticercus in the muscles. Man can only acquire the infestation by eating raw
beef. Cattle can only acquire the cysticercus by consuming ova from human
excreta. Humans, as a rule, are concerned only with their own infestation. They
seldom consider the affected cattle and the great epizootic which rages in the herds
of Northern Ireland and elsewhere. Cysticercosis bovis is bad for cattle health,
and bad in particular for the trade in fat cattle. Any beast with a cysticercosis
bovis infestation suffers in greater or lesser degree in health. The loss to milk
production cannot be known, but a figure can be arrived at for fat cattle. In
1961 the percentage of cysticercosis bovis in cattle slaughtered in Northern Ireland
was 2.3. In 1962 it was 2.5. In 1963 it was 2.8, with a range from 10 per cent.
at one abattoir to .1 per cent at another. If we take the gross total output of fat
cattle and calves as 438,000, and the rate of infestation as 3 per cent., the number
infested will be 13,140. If one reckons the loss per affected beast on slaughter
at £10, the total loss to Ulster in 1963/64 on that account is £131,400. If we take
the figures for cattle slaughtered in 1963/64-171,000, and cattle shipped
124,267, the total is 295,267. In that case the number infested may be reckoned
at 9,000 and the loss at £90,000. In either case this is a substantial national loss.
A loss of £100,000 would be .36 per cent. of the gross Northern Ireland output of
fat cattle and calves in 1963/64. This is too much to lose because of a single
infestation.
This loss of money is unnecessary. The epizootic in cattle can be abolished if
the medical profession undertake to abolish human infestation. If that is done, then
there would be no ova to contaminate pasture and water, and the cattle could
not acquire the disease. Early diagnosis and prompt, efficient treatment are
necessary, and both are easy and cheap. Moreover, numerically, it is not difficult.
It is doubtful if there are more than 100 adult taeniae saginatae in Belfast. It is
doubtful if there are more than 500 in Northern Ireland. To disinfest one case
in hospital could not cost more than £15. To disinfest 500 cases would cost £7,500.
Once the existing human cases were all disinfested, the charge would not recur.
This is much cheaper, and more healthy, than to accept the infestation and share
the loss. Let us get rid of it, and share the profit. Eire must do the same, because
large numbers of store cattle are imported yearly for fattening in Northern
Ireland. In 1964, 127,000 imported cattle, presumably all from Eire, received fat
stock certificates.
If a reservation must be made it is this-that the life cycle of T. saginta is
truly as described in the standard parasitological accounts. There is no real reason
to doubt them. Adult taenia saginata is not observed in any host other than man.
It has not been observed in cattle. Only a large host could accommodate such a
large worm. Segments are not seen in the faeces of any domestic or farm animal.
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of ova by birds and rats from sewage outfalls is a possible explanation, especially
when so much sewage is discharged untreated into the sea and into rivers. Sewage
is also discharged in the country into burns and ditches. Cattle are still watered
more from burns and ditches than from main water. These small channels have
gained a new importance as sources of ova since the water grid spread about the
country. Formerly in the country the contents of the domestic latrine bucket were
as a rule buried in the vegetable garden. This minimised the taeniasis risk to
cattle (though it increased the ascariasis risk to the children). Many houses in
the country now have water closets, and the water-carried sewage is discharged
untreated into the fields and ditches. This will lessen the ascariasis risk, but
increase the taeniasis risk. Water contaminated with ova is important as well as
contaminated grass.
T. saginata is the only common tapeworm of man in Belfast. Taetna solium
infestation with the adult worm is never seen, and seems to be unknown now in
the British Isles. It is derived only from eating under-cooked pork. Taenia nana
is very rare but occurs. The cysticercus stage of T. solium is very infrequently
seen in men who have been abroad in endemic areas, usually India. Hydatid
disease, the cysticercus stage in man of the dog tapeworm, Taenia echinococcus,
is fortunately rare in Northern Ireland. Since dogs in this country are commonly
closely associated with humans, this present fortunate state of affairs is due
to mutton and other meat fed to dogs being well cooked, and will only last so
long as this is so.
T. saginata distresses human hosts not because the hosts are ill but because
they do not like the segments migrating actively per anum. Motile segments are
found in the bed in the morning, and in the clothes by day. Little or no physical
harm comes of the infestation. There is no intestinal obstruction, no malabsorption,
no diarrhoea, no anaemia, no abdominal pain. If the host consumes some ova by
faecal soiling, a cysticercus stage does not develop in him (though it does in
T. soliwn infestations).
Infestation of the human host with a single adult worm is the rule. Multiple
infestations are rare. Hindus are not affected because they eat no beef, and
vegetarians are not affected because they eat no meat. The worm lives for many
years-even, it is said, up to twenty-five years. It is useless to hope that the
worm will soon die of old age. It is curious to think that hardly any adult
T. sginata ever meets another T. saginata. The worms, perhaps for this reason,
are hermaphrodite, each segment having male and female organs and being self-
fertilising. It is difficult to see of what genetic use this can be, unless the worm
is a mosaic and the male and female organs belong each to a different element.
The worm has no mouth and no alimentary canal. Presumably it absorbs its
nutrition, and the drugs we administer to detach it, through its integument. The
adult form is capable of little behaviour. Adherence to the mucosa of the host's
intestine is active, and the terminal gravid segments are briefly motile from the
time of breaking off until the death of the segment.
Infestation with T. saginrta is a sign of bad hygiene education. Everyone should
know that it is only acquired by eating raw or under-done beef. Occasionally in
family cooking meat is not well cooked in the centre. Sometimes restaurant beef
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and raw minced meat. Occosionally the butcher gives a child a raw sausage
because of a primitive feeling that raw meat imparts a magical strength. Some-
times assistants in butchers' shops eat raw meat scraps. If all beef was well
cooked before eating, and no one ate raw beef, there would be no taenia saginata
infestation. This should be advertised constantly to the public by the public
health service.
Ascertainment of cases is easy. No mass microscopy of faeces is necessary.
It is impossible for a patient to have a tapeworm and not to know it, unless he
is insane or mentally defective. The segments will be obvious in the stools or
in the clothes. Only a very primitive person such as some itinerants would fail
to consult his family doctor. If the patient produces to the doctor a specimen of
the worm segment (and he should always be made to do so before the diagnosis
is made) it may be assumed in Northern Ireland that the worm is T. saginata.
Such an assumption would not be warranted in areas where T. solium is known
to exist.
An infestation of man with the adult T. solium is a public health emergency.
Such a person is a danger to his associates and to himself, because they and
he, if they consume the ova, will became the seat of taenia solium cysticercosis
(this does not happen with T. saginata). This commonly produces brain damage
and epilepsy. In areas where T. solium is known to exist, the segments should
be inspected with a lens so soon as the patient comes to notice, and the worm
typed by counting the uterine branches. T. solium has about ten or fewer-
T. saginata has many more. The ova of saginata and solium are indistinguishable.
Typing should also be done if the patient has recently returned from an area
where T. solium is found. T. solium will not be found in Jews or Musulmans
because they do not eat pork, nor in vegetarians because they eat no meat. A
patient who has only the cysticercus stage of T. solium is a danger to nobody
but cannibals.
A T. nana infestation is also a public health emergency because the ova dis-
charged in the patient's faeces are directly infective to other people. No inter-
mediate host is necessary. Faecal soiling, so common, if unsuspected, in households,
schools and hospitals, is enough to spread the infestation. Such a patient should
be admitted to an isolation block for disinfesting, and the household group should
be surveyed by microscopy of the faeces to ascertain all the cases.
It is rarely possible to treat T. saginata at home. No patient can be relied on
to starve, purge, take the drug, and effect expulsion of the worm when it is
detached, as is necessary. Each case should be admitted as an economic emergency
so soon as diagnosed. Every day the patient stays at home hundreds of thousands
of eggs are discharged, ultimately to infest cattle. The admission should be to a
ward where the doctors and nurses are experienced in the details of treatment, and
know the difficulties, and where supervision is close.
The segments should always be seen before treatment is undertaken. One does
not wish to impose a rigorous treatment on a patient who does not really have
an infestation. Anxious patients mistake mucus, for instance, for worms. On the
first and second day the patient should have nothing to eat, and be allowed only
copious watery fluids with perhaps some glucose or sugar. Sufficient sodium
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water as will dissolve them, so that the bowels move freely, and watery stools
are produced. The dose of sodium sulphate can be adjusted according to the purge
produced. On the morning of the third day (the patient still having had no food)
1,000 milligrams of mepacrine hydrochloride are administered in a draught. The
dose must be modified for children. The mepacrine is powdered and is suspended
in not more than two fluid ounces of water by means of a suspending agent. An
hour later a further dose of sodium sulphate solution is given so as to help to
evacuate the detached worm. The patient should get up frequently and sit on
a commode at the bedside. If the worm is not evacuated by the end of the second
hour, a plain water enema should be given, and evacuation of the worm is then
usually effected. So soon as the head is seen, the patient, who will be tired, should
be given some tea and food.
The worm is usually evacuated in a piece, stained a bright yellow with the
mepacrine. The head will be found easily at the narrow end. It is recognised by
its shape and size-being a little expanded, compared to the neck, and about two
millimetres broad. There is a dark pigmented spot on the centre of the head. The
head should be looked at with the low power of the microscope. The presence of
the suckers, which are easily seen, confirms that it is the head, and the absence
of the hooks assures one that it is not T. solium. If the head is inspected at once
the suckers may be seen making writhing movements. The worm should be burned.
The usual errors are failure to starve the patient, and failure to purge resolutely.
Occasionally the purging is excessive, and an alert nursing staff will give warning
of this, so that the sodium sulphate dose can be modified. At the worst intravenous
fluids may be necessary if the purging does not cease. This is very uncommon.
It is rare for the draught not to be given, but it may be spilled, and a second
one should be available. If the patient vomits the draught, a second one, or part
of it, may be given through an intragastric tube. If a patient with a gastric tube
in place vomits the dose, it can be collected in a dish, and re-instilled down the
tube. After administration of the draught the patient must be got up frequently
to a commode, whether he feels the necessity or not. If the worm is not evacuated
in an hour, efforts must be made to discharge it with more sodium sulphate
solution and enemata as described. It is difficult to understand the direction given
in old books to sieve the dejecta in order to find the head. In a thoroughly
starved and purged patient there will be no faecal material to obscure the worm.
The head is always attached to the rest of the worm and, if evacuated, is not
hard to find. If it were not attached, it would likely be impossible to find. If the
head is not found, it is still possible it has been evacuated. One will soon know
if the treatment has failed, for in that case in three or four months segments
will appear again in the stools. It is better not to undertake further treatment
until segments are seen again. Before the patient is discharged he should be
warned against ever again eating raw or under-done beef or indeed any other
raw or under-done meat.
SUMMARY
T. saginata infestation is of considerable economic importance to Northern
Ireland because the presence of the cysticercus stage in cattle is common, and this
causes a national loss in cattle health and more obviously in meat condemned
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of cattle and meat. The infestation in men and cattle can be eradicated by:
(1) Efficient ascertainment of human cases and prompt disinfestation in hospital.
(2) Thorough cooking of all beef and beef products before they are eaten.
(3) Provision of cattle drinking water from the main supply and not from burns
and ditches.
Family and hospital doctors should be active in the first field. Hospitals ought
to admit taeniasis cases immediately. Possibly the cases should be concentrated at
a few hospitals until eradication is completed.
Public health departments should advertise the second measure to the public,
using newspaper, wireless and television announcements.
It is not often given to the medical profession to be able so directly to raise
national productivity, and this opportunity should be taken.
I am indebted to Sister J. Montgomery for the nursing of the patients, and to Miss M.
Gribbon for typing the manuscript. I am obliged to Mr. W. F. Black for preparing the
mepacrine draught.
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ANATOMY FOR STUDENTS OF DENTISTRY. By J. H. Scott, D.Sc., M.D.,
L.D.S., F.F.D., R.C.S.I., and A. D. Dixon, D.Sc., Ph.D., M.D.S. Second
Edition. (Pp. vii+560; figs. 345. 60s.). Edinburgh and London: E. & S.
Livingstone, 1966.
THE authors have succeeded here in presenting a book which is both easy to read and
follow. One of the outstanding features is the excellent series of diagrams and drawings.
The first two chapters give a clear and concise account of the fundamentals.
A large section of the book is taken up with the regional anatomy, etc., of the head and
neck. This section is very detailed, and of course must be in that the book is catering
particularly for the dental student. The black and white diagrams which have been used
extensively throughout I particularly liked, and there is an excellent group of these in the
appendix. Chapter X on clinical anatomy deserves special study by the dental student.
The reviewer has nothing but praise for this book and has no doubt that this second
edition is a very worthy successor to the first. He is sure it will be adopted by many anatomy
departments for their dental students. D.M.B,
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